Effect of recombinant bovine granulocyte colony-stimulating factor covalently bound to polyethylene glycol injection on neutrophil number and function in periparturient dairy cows.
Dairy cows often experience decreased immune function around the time of calving, typified by impaired polymorphonuclear neutrophil (PMN) function and a transient neutropenia. This is associated with increased disease incidence, including mastitis, retained placenta, and metritis. In an attempt to improve PMN functional capacity during the periparturient period, we injected cows with recombinant bovine granulocyte colony-stimulating factor covalently bound to polyethylene glycol (PEG rbG-CSF) twice subcutaneously, about 6d before calving and within 24h after calving. Twenty-one cows in their second pregnancy were enrolled in this study and divided into 2 groups: PEG rbG-CSF treated (n=11) and saline-treated controls (n=10). The PMN numbers quickly and dramatically increased after PEG rbG-CSF administration and remained elevated through the end of the experiment (13d after calving). Exocytosis of myeloperoxidase by stimulated PMN, which is generally decreased in periparturient cows, was markedly increased by PEG rbG-CSF after injection. Higher myeloperoxidase exocytosis persisted for at least 10d after calving. The PMN superoxide anion release and phagocytosis activity did not differ between groups. Injection of PEG rbG-CSF was safe for cows, with no significant negative effects observed. The greatest single effect of PEG rbG-CSF administration was a dramatic increase in circulating numbers of PMN. The increased numbers of PMN ready to move to a site of infection early in the course of an infection may improve the ability of the cow to ward off clinical disease in the periparturient period.